Effects of glucose infusion on surfactant and glycogen regulation in fetal lamb lung.
To investigate the increased incidence of respiratory distress syndrome (RDS) that occurs in infants of diabetic mothers (IDM) with poor maternal glucose homeostasis, we infused glucose intravenously at a rate of 14 +/- 2 (SD) mg.kg-1.min-1 into eight twin and four singleton chronically catheterized fetal lambs from 112 days (0.77) gestation onward. Twelve catheterized and seven uncatheterized fetuses served as controls, including the eight twins of the glucose-treated fetuses. Glucose infusion resulted in a twofold elevation in fetal serum glucose levels and a 2.2-fold elevation in fetal serum insulin levels. Before 113 days (0.9) gestation, pulmonary disaturated phosphatidylcholine (DSPC) content was 1.5-fold higher in the glucose-infused fetuses than in the controls. However, after 0.9 gestation, pulmonary DSPC content increased 2.2-fold in the controls but did not increase significantly in the glucose-infused fetuses. In addition, the DSPC content of lung lavage was 5.0-fold higher in the controls and lung stability to air inflation was 2.0-fold greater and to deflation was 2.2-fold greater than in the glucose-infused fetuses. Pulmonary adenosine 3',5'-cyclic monophosphate-dependent protein kinase activity was also 1.5-fold higher, and pulmonary protein kinase C activity was 1.3-fold higher in the controls than in the glucose-infused fetuses. In contrast, glucose infusion was associated with a 1.8-fold increase in pulmonary glycogen content and with increased activities of glycogen phosphorylase kinase and glycogen phosphorylase. We conclude that the effects of chronic glucose infusion on fetal lamb lung DSPC and lung stability are compatible with a predisposition of the fetus to develop RDS.(ABSTRACT TRUNCATED AT 250 WORDS)